Analysis of angiogenesis induced by cultured corneal and oral mucosal epithelial cell sheets in vitro.
The aim of this study was to compare angiogenesis-induction capabilities of cultured corneal epithelial cells (CCE) and cultured oral mucosal epithelial cells (COE) in vitro, and identify candidate factors that induce corneal neovascularization after transplantation of COE sheets. Rabbit corneal and oral mucosal epithelial cells were co-cultured with mitomycin C-treated NIH/3T3 cells on culture plates and inserts. After CCE and COE were multilayered, culture medium was replaced by basal medium and incubated. Angiogenic potential was examined by invasion, migration and tube formation assays with human umbilical vein endothelial cells (HUVECs). Protein secretion of fibroblast growth factor 2 (FGF2), vascular endothelial growth factor (VEGF), angiopoietin-1 and transforming growth factor beta1 was assessed in conditioned medium by ELISA. Gene expression of FGF2 and VEGF was also quantified by real-time RT-PCR and neutralizing antibodies against FGF2 and VEGF were employed for blocking assays. COE induced significantly greater invasion, migration and tube formation of HUVECs, when compared to CCE. CCE secreted a significantly lower amount of FGF2 than COE, while amounts of VEGF were approximately equal in both culture media. Similarly, significantly higher expression of FGF2 mRNA was observed with COE, while no significant difference in VEGF mRNA expression was observed between COE and CCE. Only anti-FGF2 neutralizing antibody significantly suppressed HUVEC invasion and migration induced by COE, without suppression in CCE. In conclusion, angiogenic potential of COE is greater than that of CCE and FGF2 is a candidate involved in the induction of corneal neovascularization after COE sheet transplantation.